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(54) Method of Interconnecting Wells in Soluble Rock Strata 

The present invention relates to mining and may be employed in the formation of gallery- 
type underground caverns in soluble formations, as well as in the production of mineral 
salt by means of solution mining. 

A method is known for interconnecting wells in soluble rock strata that includes the 
practice of drilling wells, interconnecting them by hydraulic fracturing and creating 
thereafter a connecting cavity by pumping a solvent into specific fractures [1]. 

Another method is known for connecting wells in soluble rock strata, primarily rock salt, 
which is comprised of the drilling of a vertical well, equipped with a casing and a tubing, 
and of a deflected well, that has a horizontal portion of a well bore; followed by the 
moving of the bottom of the horizontal portion towards the bottom area of the vertical 
well; then the creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and the formation of an interconnecting cavity in 
the block between the horizontal portion of the deflected well bore and the vertical well 
bore by means of pumping a solvent into one of the wells and periodically increasing the 
pressure in one of the wells [2] . 

The disadvantage of the known methods is that, for the purpose of creating an 
interconnecting passageway, the hydraulic fracturing of the bed is employed that might 
cause a well seal failure under necessary high pressure applications. 



In addition, the creation of an interconnecting cavity is time consuming due to a lack of 
control during the creation process and the necessity of creating a large cavity for the 
well connection. 

The object of this invention is to reduce the time required for interconnecting wells by 
means of reducing the dimensions of a formed cavity as well as eliminating the 
possibility of annuli seal failure. 

This object is achieved through a passageway created in the direction of the horizontal 
portion of the deflected well by means of drilling aborehole, and the forming of a 
circular interconnecting cavity, oriented in the vertical plane, by means of pumping a 
radially-directed solvent into a massif through a nozzle, fixed at the outer end of the 
tubing, positioned in the bottom of the borehole. 

In addition, the borehole is drilled at an angle of 50-60 degrees relative to the horizontal 
portion of the deflected well. 

Figure 1 shows a vertical cross-sectional view of interconnecting wells. Figure 2 is a 
cross sectional view of A-A designated in Fig.l. 

The method is practiced as follows: 

A vertical well 1 and a deflected well 2 are drilled at a predetermined distance from each 
other. The vertical well is drilled so that its lower portion extends for 1 - 2 m into the 
bottom of a salt formation 3. 

The deflected well is drilled so that its lower angled portion approaches the bottom of the 
salt formation 3 and is directed towards the vertical well bore 1 . A casing 4 extending 
into the top of the salt formation 3 is positioned in both of the drilled wells. 

Thereafter, an additional horizontal portion 5 is drilled from the deflected well bore 2 
along the bottom of the salt formation 3. The drilling of the additional portion is 
continued until the bottom thereof approaches within the well bore area of the vertical 
welll. 

Upon completing the drilling of the additional horizontal portion 5 of the deflected well 
2, known geophysical methods are employed to determine the actual location of said 
portion in relation to the well bore of the vertical well 1 . 

For the purpose of connecting the bottom area of the vertical well 1 with the bottom area 
of the horizontal portion 5 of the deflected well 2, a side horizontal borehole 6 is drilled 
from the vertical well bore towards the location of the horizontal portion, for example 
with a diameter of up to 100 mm, at an angle of 50 - 60 degrees to the axis of the 
horizontal portion 5 of the deflected well 2. 



The length of the drilled borehole 6 is the calculated distance from the vertical well bore 
1 to the additional horizontal portion 5 of the deflected well 2 and is determined by 
measurements of azimuthal inclination of said portion of the deflected well 2 from the 
vertical well bore 1 while drilling. 

The horizontal borehole 6 is drilled by employing the known tools for mechanical drilling 
of side branch holes from a vertical well bore with a small curvature radius, for example 
up to 3 m, in which a rock-cutting bit is connected with a drill string 8 through a section 7 
of flexible metal pipes. 

Tools for side branch hole drilling are lowered into the borehole collaring location and 
kept in a predetermined direction during the collaring and the drilling of said borehole 6 
by means of a guide apparatus 9 positioned at the end of a tubing 10. After being 
lowered into the well to the depth of the borehole collaring, the guide apparatus 9 is 
oriented by the azimuth of the borehole collaring 6 and thereafter fixed at the mouth of 
the borehole. 

After advancing the borehole 6 to a predetermined depth, the rock-cutting bit of the side 
drilling tool is replaced by a fixed or revolving nozzle that serves to radially direct a flow 
of a solvent by means of which in the bottom area of the drilled borehole a vertical 
circular cavity 1 1 is formed by pumping a solvent (fresh water) through the drill pipe 8 
and the section 7 of flexible metal pipes. 

The brine thus created is withdrawn through the openings of the guide apparatus 9 and 
circular gap between the drill string 8 and the tubing 10. 

In the process of creating a circular cavity, the pressure in the vertical well bore is 
periodically increased until it reaches a level not exceeding the minimum pressure level 
required for the hydraulic fracturing of a salt massif at the foot of the casing of said well. 

The process of forming the vertical circular cavity is continued until there is established a 
stabilized hydrodynamic connection between the wells, which is characterized by the 
even flow of brine out of the deflected well when the brine flow-out line of the vertical 
well is covered. 

The suggested method prevents the formation of large or irregular dimensional cavities in 
the location where the bottom of the vertical well interconnects with the bottom of the 
horizontal portion of the deflected well, which have a detrimental effect on the form of 
caverns, for example of a gallery-type, in the process of their creation; eliminates the 
threat of seal failure in the annular space of interconnected wells on the account of a 
dramatic drop of pressure demand for the growing of hydraulic fractures in the salt block 
that separates the wells; significant reduction of time required for well interconnection on 
account of reduction of volume of work required to form an interconnecting cavity in the 
block between the wells. 

What is claimed is: 



1 . The method of interconnecting wells in soluble material formations, primarily 
rock salt, comprising: drilling of a vertical well, equipped with a casing and a 
tubing and of a deflected well that has a horizontal portion of a well bore; moving 
of the bottom of horizontal portion of said well to the bottom area of the vertical 
well, creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and forming in the block between the 
horizontal portion of the deflected well and the vertical well bore of an 
interconnecting cavity by pumping a solvent into one of the wells with 
periodically increasing the pressure in one of the wells, distinctive in such a way 
that with the object of reducing time for interconnecting wells by decreasing 
dimensions of the formed cavity, as well as preventing annuli seal failure, a 
passageway in the direction towards the horizontal portion of the deflected well is 
created by drilling a borehole, and a circular interconnecting cavity, oriented in a 
vertical plane, is formed by flowing a radially-directed solvent into a massif 
trough a nozzle, fixed at the outer end of the tubing, positioned in the bottom of 
said borehole. 

2. The method in claim 1 distinctive in such a way that the borehole is drilled at a 
50-60 degrees angle to the horizontal portion of the deflected well. 

References: 

1 . U.S. Patent No. 2847202, class 299-4, published in 1958. 

2. U.S. Patent No. 3941422, class 299-4, published in 1976 (prototype). 
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(54) CnOCOE COEJQHHEHRA ' CKBAXHH B IU1ACTAX PACTBOPHMbDC 

nopoa 



1 

" HsoCpeTeHHe othochtch k ropHowy 
neny k motot Ohtb McnoJibSOBaHO hpx 
cosAaHKH nonseMHUX eKKOCTeft ranepeft- 
Horo Tuna b pbctbophmux 4>opmquhhx, • s 
a tbkxb rtpn AoOtne MMHepanbHux oonen 
pacT BOp6 HHfiM * 

HsBecTOft cnocoO coeAHHeHHH ckba- . 
xhh b njiactax pbctbophMmx nopoAr bkjoo- 
lamHR eypeHHe cKBamHH, hx ceoftKy *q 
nyTBM coaflftHHH tpojumhu rHAPopaspraa 
n nocABAynqee oapaaoaaHRe cpbahhktbjib- 
hoh nonocTH nyTBM HaraeTaHKx b yxa- 

3BHHH6 TP«51HHHM paCTBOPHTOJIRLl ]• '• 

MSBBCTeH TflKXG CllOCOfi COeAHHBRBH 

cxaaxHH 8 rcnacxax pacxBOpHMHX nopoA, 
npeHMymecTBeHHo k am© h ho ft conn, bkjbo- 
vanmft OypeHBe BepxHKaAbHOft cKBaxR- 
hh, odopyAOBBRHOfl oCcaAMOH h paftraefl 

KOJXOHHBMH t H HanpaBAeHHOH CKBftKKHM, 

MMemeU ropHSOHTajibHHH ynacTOK ctbo- 
*a, nQABBAaHHe aaOo* ropHSOHTaJtttHO* 
ro yqacTxa qtboab k npKsacoflHoft sone 
BeprMKanbHOB cKBaxHHu r co9AaHHe Ha 
CTBOjia aepTHxaAbHoft CKsaxHHu b nanpas- 
A6HRM ropMaoHxaAbHoro y^acTxa Hanpas-" 
JXBHHOH CXBaXMRU KaHajia x oOpasoBaHHB 
B UBAMK6 MeXAy rOpHSOHTBAbHUM ytiacT- 
KOM HanpaBJieHHOft CKBaXHHU H CTBOA0M 
BBpTHXaAb HOB CKBaKHHtd COeflH H HT BJIb HOB 

nonocTH nyreM , aaKauiO! b OAHy H3 cxsa- 3D 
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ihh pacT b opHre ah c nepHOAHTOCKHM m 

BbttlieHHeM AaBAeHHH b oahoh H3 cxbb-c 

" HeAOCTaTKOM HSBftCTHHX CROCOOOB 
SBABeTCH TO, *TO AAH COSAaHKX C0OW» 

Horo xaHana b hhx KcnojtbayeTcx rra- 
popaspMB miacxa, npx xoropcw xa-sa 

H6O0XOAKMOCTH npHHBHBHMX BMCOKHX 

AasAaHKB Moxex 6brrb Rapy&wRa repMe* . 

THVHOCTb CKB&XKH • 

KpoMe Toro, coanaRRa coe«HHHTeAb- 

ROB nOJIOCTH Tpe©y«T fiOAbtUBX aaTpar 

BpeMeRH, Tax xax npouecc ee oOpaso- 
BauRJi BaynpaBAHeM m aar cOorxm ckbb- 

XUR B9O0XQA8MO OGpaSOBBTb nOAOCTb OOAb" 

urx' pasMepoa. 

UBAb M300peT6HHH - CHMBleHR© BpB- 
MBHM COaffttMHHR CKBBXHH nyTCM yMBMb- 

ueHBR pasMapoB o6pa9yeMOR xioaooth, 
a Taxxe ycTpaHBHKe bosmoxhocth pas- 
repMeTHsauMR aaipydfloro npooTpaHCT- 
aa cxBaxMH. 

nocTaBAeHHBR ueAb AOCTwraeTCR TeM r 
«to xaxan a uanpasAeHKH ropHSOHxanb- 
Horo yvacTxa h anpaB as h h o h cxaaxBHU 
cosabjoi nyT©M OypeHHX iunypa, a coeAH- 
HHxeAbHOR noAocTM npHA*' x $op*y xpy- 

rOBOA BUpaOOTXMr OpkeHTHpOBaHHOfl 

b BepTMKajibRoA nnooKOOTB, nyrreM bos- 
AeHOTBMR Ra mbccmb paAKBAbHO HanpaB- 



JieHHUM nOTOKOM ^aCTBOpHTeJIH, 4»OPMK- 

pyeMUM nocpeACTBOM HacaAKH, ycraHOB- 
JieHHOfl Ha KOHue pa6p*iefl xoaohhu Tpyo, 
pasMemeHHofl Ha sa6oe yKa3aHHoro uny- 
pa. 

KpoMe Toro, umyp 6ypHT no* yraoM . 
50-60° k ropKBOHTajibHOMy y^acTKy Ha- 
npaBJieHHOfi CKBa*HHu. 

Ha <J>nr. 1 H3o6pameHM coeAHHBeMbte 
CKBajtHHhi, BepTHxajibHut) paapes ; Ha 
♦nr. 2 - pas pes A- A Ha <i>Hr.l. 

CnocoS ocymecTBJimoT cJieAywmHM oc- 1 
pasoM. 

npOHSBOflRT GypeHHe BepTHKaJlbHOft 1 

h HanpaB/ieHHOft 2 ckbbjkhh Ha aaAaH- 
kom paccTpRHHH Apyr ot Apyra . flpoxoA- 

Ky BepTHKajIbHOfl CKBdJKHHU OcytUeCTBJIHWT 15 

c sarjiyGneHHetM Ha 1-2 m b noAOUBy 
co/iHHoro nnacTa 3. 

HanpaaneHHyK) CKBaxcHHy npoxoAHT Ta- 
khm oOpaaoM, <j:to6n ee hkxhhh kphbojih- 
HeRHOH MacTB 3aKaH^HB6Lnacb b6jih3h no- 20 
AOubu coJiHHoro miacTa 3 h Guna Ha- 
npaBJieHa b cTopony CTBOJia BepTHKarib- 
hoh cKBaxHHbt 1. 06e CKBaxcHH&i 3aKpen- 

JIHJOTCH OGcaAHUMH KOAOH HAMM 4, 3arJiy6- 

jieKHUMH b kpobjso coJiaHoro n/iacTa 3. 25 

no OKOHHaHHH npoxoAKH .K KpenJieHHH 
CKBaXHHH OGcaAHfilMH KOAOH H&MH 4 H3 

CTBOJia HanpaBJieHHOfl cxBaxKKu 2 npo- 

XOfl«T AOnOJIHHTeJI&Ktfllt rOpM90HTa/U»HUft 

yiacTox 5 BAOAb noAouBta coARtioro « 
nnacTa 3. Eypenne AonoAHHTeAbHoro 
ytiacTKa BeAyT ao Tex nop, noxa ero 
3a6oft He AOCTHraeT sohw ctbojib Bep- 

TKKaJXbHOfl CKBaJKHHM 1. 

no BasepnieHMH npoxQAKH AonoA— ■ 
HHTenbHoro ropHSfOHTOJibHoro yiacTxa 5 " 
HanpasneHKOfl cKBakKHu. 2 hsbgcthumh 
reo<j)H3HuecKHMH MeTOAaMH onpeAe/iHeT- 
ch. 4>aKTH«zecKoe MecTonoJioxeHHe ropH- 
aoHTajibHoro yuacTxa OTHOcrfxeAbHo 

CTBOJia BepTHKaJXbHOtl CKSaXHHN 1. 40 

Ann coeAHHeHHH npHsaCoftHoft sohw 
BepTHK aAbHOB cKBaxHHta 1 c npusafiofl- 
Hoft BOHOB ropHBOHTanbHoro y^acTxa 5 Ha- 
npaBJieHHoft cKBaxHHt* 2 H9 cTBona Bep- 
THK&nbHofi ckb&xhhu x MecTy pacnono- 45 
xceHHR ropHBo.HTajx&Horo CTBOJia npoxo- 
AHT GokoboB ropKSOHTajibHufl unyp 6, 
HanpHMep ah aMex pom ao 100 mm f no a 
yrnoM 50-60* x och ropHsoHxam>Horo 
- yvafcTxa 5 HanpaBJieHHoa cxsaxcHHU 2 , jq 

AnHHy npoxoAKMoro unypa 6 npHHHMa- 

IDT paBHOft paC^ZeTHOMy paCCTOHHHK) 
OT CTBO/ia BepTHXa/IbKOft CKBaJKHHU 1 

AO AonoAHHTeAbHoro ropHBOHTajibHoro 
y^acTxa 5 HanpaaneHHoft cxbaxmhu 2, 
KOTopoe ycTaxaBXtHBaeTCH no flaHHMM 55 
aaM^poB asHMyTanbHoro otk/iohghhh 
yxasaHHoro yvacxxa HanpaB/xeHHon ckbb- 

XHHfal 2 OT CTBOJia BepTHKaJlbHOfl CKBa- 

xhhh 1 b npouecce npoxoAKH* ' 

npoxoAKy ropHSOHtajibHoro iiznypa 6 60 

OCymeCTBAHIOT C npHMeHOHHeM HBBeCT- 

Hbix * ycTpoftcTB ajih MexaHH^iecxoro 

OypeHHH OOKOBblX OTBeTBJjeHHfl K9 

BopTHxanbHoro cTBOiia CKsaxHHfai c Ma- . 
jxhm paAHycoM KpHBHS Htj, HanpHMsp AO 65 



3 m, b KOToptix nopoAopa3pyuiaioiuHR 
HaKOHetiHHK uepea cexuHio 7 th6khx Me- 
TajuiH^ecxHX TpyO coeAHHeH c 6ypnnb- 

HOft K0JIOHHOH 8. 

Cnycx ycTpoftcTB ajih OypeHHH 6oko- 

BfatX OTBeTBJieHHft K MeCTy 3a6ypHBBHHH 

tunypa h yAepmaHMn hx b aaAaHHOM Ha- 
npaB/ieHHH bo BpeMH aaOypHBaHKH h b 
npouecce nppxoAKH mnypa 6 ocymecTBAH- 
»t nocpeACTBOM HanpaBAHiouiero annapa- 
Ta 9, yxpenjieHHoro Ha xonue paConeH 
KonoHHfai 10 HacocHo-KOMnpeccopHax TpyO* 
nocjie cnycxa b cxBawHHy ao vny6HHu 
saGypHBaHHH mnypa HanpaBAHmaKfl an- 
napax 9 nocpeACTBOM HBMepMTejibHux npH- 
6opob opneHTHpy»T no aBXMyTy saGypx- 
BaHHH tunypa 6 h 3aTeM xecTKo aaxpen- 
jiHJOT Ha ycTbe cxBaxcKHU. 

nocjie aarjiyOJieHHH unypa 6 Ha saAaH- 
Hy» AJiHHy nopOAopaapyuiaiotxtMR Haxonew- 

HHK yCTjpoftCTBa A^H OOKOBOrO OypeHHH 

saMeHflnT HenoABHKHOfl hah BpaiqantueflCH 
KacaAxoft ajih paAHajibHO HanpaBAeHHOH 
noAaMH pacTBopxTejifl , nocpeACTBOM 
KOTOpoft b npH3aCo«HO« aoHe npoGypeH- 
Horo unypa npoHSBOAHT paBMUB boptk- 
Ka/ibHoB xpyroBofl noJiocTH 11 c noAa* 
vefl pacTBopHTGJiH tnpecHOft boau) ve- 
pe3 HOjioHHy 8 OypHJibHdx TpyG h cex- 
uhio 7 thOxhx MeTajuiHuecKHX Tpy6. 

Otboa oOpasymerocH pacco/xa ocy- 
mecTBJimoT Me pe s o tb epc th ft HanpaBHH- 
icnqero annapaTa 9 h KOAbueaoft . sasop 

M«Wy CypHAbHOtt KOAOHHOR 8 H KOJIOH— 

Hon 10 HacocHO-KOMnpeccopHbix TpyO, 
B npouecce coBAaHHH xpyroBOd nonbc- 

TH nepKOAHVeCKH npOHBBOAHT yBeJIHV6- 
HHe AaBAeHHR B CTBOJie BepTHK aJIbHOfl 

CKBaxcHHu ao BeJiH^HHbir He npeBtnjiaioueft 

MHHHMaJIbHO HeoGXOAKMOfl BCJ1HMHHM AaBjie- 
HHfl THAPOpaapUBa COAHHprO MaCCHBB 

y OaiUMaxa oGcaAKOH kojiohhm btoh 

CKB.a3KMHU. 

Bpouecc oOpasoBaHHH BepTKxaAbHOH 
KpyroBoft nonocTH BeAyT ao boshhkho- 

BeHHfl yCTOftHHBOft rHApOAHHaMHWeCKOH 
CBH3H MeJKAy COeAH HHeMUMH CKBa«HHaMM # 

x«paKTepH3yioineflcH pas homo pH mm h3jim-. 

BOM COAHHOrO paCTBOpa HS CTBOJia Ha- 
npaBJIGHHOft CKBaXCHHfal npH nepGKphlTHH 

pacco/iooTBOAHmefi jihhhk BepTHK a Ab hob 

CKBajKHHbl. 

npeAnaraeMuft cnocoO nosBOAneT o6ec- 
nescHTb jiHKB HAauHio i oO pa 3 6b a HH fl B 
MecTe coeAHHeHHH saOoa BepTHKa'AbHoO 
cKBajKKHbi c saooeM ropHsoHTajibHoro 
CTBOJia HanpaBJieHHofl cxBaxcHHU noAOC- 
TeB Oojibuoro oObeMa, HeonpeAe/ieHHtix 

pa3MepOB H <^OpMM f OKaBUBaJOUlHX OTpH- 

UBTejzbHoe BJiKAHHe Ha ftopMooOpaaoBa- 
HKe eMKOcTK # HanpHMep rairepexHoro 
Tuna, a npouecce ee cosabhhh; ycT- 
paHeHxe onacnocTK pa3repMeTH3auHH 
saTpyOHoro fipocTpa hctb a coeAHHHeMHx 
CKBdJKHH 3a ever pesxoro coKpameHHH 
noTpeOHux AaBAeHHft aah pbbbhthh a 
ueAHxe coah, pa3AejiHK»aeM cIcbbkhhw, 
TpeuHH rHAPopaspuBa; SHaMHTeAbHoe 
yMeHbueHxe sarpaT speMeiiH Ha coexiH- 
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H6HH6 CKBflJKHH 3a CieT CHHJK6HHA 06be-» 

ma paOoT no pasMbwy coeAHHHTejib- . 
Hoft nonocTH b ue/iHKc Mewy CKBaxH- . 

H9 MX • 

^OpMyiia H306p6TeHMH S 
1. CnOCOO COeAHHeHMH CKBftXHH B 

lUiacVax pacTBopKMbzx nopojci, npcHMywecf- 
B9HHO KaMCHHOft cojik, BiunovawuHft 6y- 
p6HH* BepTMKaJlbHOfl CKBaXHHt*, 060- 

pyAOBaHHOfl oecaAKOft paftoqeft kojioh- 

HAMM f K HanpaBJieHHOlt CKBaXHHtJ, KMeto- 

meft ropHaoHTam>HMft ywacxoK cTBOJia, 
noAB^eHHe aa6ox ropHSOBtajibHoro 
yvacTxa cxBona k npHsaOoftHofl sone Bep-15 

THXBmbHOft CKBaXMHU, COSAaHHe K3 CTBO- 

jxa b opT hk a A fa h oft cKBaxHHu b Hanpaa- 
jieKHK ropKSOHTanbHoro ywacxKa Ha.npaB- 
neiinoft cKBaxHKH Kanauna h oOpasoBamie 
b uejiHKe Meawy ropHSOHTajibHhJM yuacx- 20 
kom HanpaBJieHHOfl ckbbjkhhm h ctbojiom 

BepTMKaJIbHOft CKBaXHHU COeflHHHTeJIbHOfl 

nojiocTK nyTeM 3aica<iKH b OAHy H3 ckbb- 
mn pacTB opHT© jih c nepHOflHMecKHM no- 

BbCU8HHeM ABBJI6HKH B OflHOfl H3 CKBaXMH, 
OTflHttantQK a C fl TeM,HTO, 



C UeJIblO CHHXeHH* BpeMSHH COejlHHeHHit 

cKsaxcHH nyTeM yMeHbueKHH pasrjiepoB 
oOpasyeMoft toaocth, a tbrm ycTpa- 

K6KHH B03MOXHOCTH pasrepMeTH3aUKH 

aaTpydHoro npoc.rpaHcTBa cKBa*HH, .Ka- 
H&n b HanpaBJieHHH ropttsoHTajibHoro 
jniacrxa HaiipasJxeHHOft cKBatMHs cos«a- 
tor nyTeM 6ypeHH« amy pa, a cocamhh— 
TeAbHOfi nonocTH npwaioT *opMy Kpy- 

rOBOfl BHpaOOTK H , 0pK6UTHP0BaHH0B B 

BepTHxajibHoft iiaockocth, nyTeM Bpa- 
aeftCTBHA Ha mbcchb paflHanbHo-HanpaB- 
neHHHM nOTOKOM pacTBopHTenn, $opmh- 
pyeMHM nocpeACTBOM HacaAKH, ycTaKOB- 
TieHHofl hb KOHue pa6o?eft koaohhej TpyG, 
pasM«aeMHOft Ha sa6oa yxasaHHoro tuny* 
pa. 

2. CnocoC no n.l, o ft n h h a »- 
tq k ft c n tgm, hto umyp GypHT noA 
yrJxoM .50-60° k ropHSOHTaAbHOMy y^acT- 
xy HanpaBAeHHOft cKBaxKKu. 

1 HCTOVHHKH HH(J>OpMaUHH> 

npHHHTue bo BHHMaHKe npn BKctiepTHse 

1. naTeHT CUIA & 2847202, KA. 299-4, 
ony6JiKK. 1958. 

2. naTeHT CWA » 3941422, ka. 299-4 , 

ony6JiHK # 1976 (npoTOTHn) . 
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